Several dimensions have been added since the idea of Semantic web was conceived by Tim B. Lee, to the previously linear representation of the World Wide Web that consisted of web resources like web pages and hyperlinks. These dimensions allow for software agents/machines to make knowledgeable decisions and retrieve relevant resources which are related in meaning and not only by named links. The new infrastructure consists of semantic repositories like network of ontologies, also called semantic networks.
INTRODUCTION
Since Tim Berners Lee envisioned Semantic Web [1] , there has been major shift in representation of information on the World Wide Web and a lot of research work has been devoted to bring about this change. The idea behind the semantic web was to bring structure to the widely unstructured and semi structured existence of the vast pool of the information on the web that did not augur well with searching and retrieval of information in efficient manner. Information was linked through hyperlinks, with no particular or standard naming convention, the Semantic web vision was to change this so that information would be linked based on the relations and what these relation imply also having explicit representation somewhere. In other words this approach brings a three dimensional angle as against the flat dimension of the World Wide Web. The previous web was a web of hyperlinks whereas this generation of web would consist of resource, relations-metadata and what relations imply.
Ontologies -Semantic Repository
The semantic web has created a web that consists of resources such as the web pages, metadata's which are annotations describing corresponding webpages, which themselves have well defined meaning in namespaces explain concepts and are commonly known as ontologies. This phenomenal shift in knowledge representation on the web has brought possibilities for intelligent retrieval of not only information but also knowledge. Instead of just information retrieval we can have knowledge retrieval on the web as search may be based on inference across pool of web resources using information given by annotations of a web page and its corresponding ontology.
Semantic Web therefore consists of collection of ontologies or semantic repositories, corresponding to different domains and user communities where ontologies can be considered as its building blocks as they are used for specifying the semantics of domain, enterprise, a community and across communities in detail.
Infrastructure to support this dimensional shift is provided by the W3C [2] , which over the years have standardized knowledge representation languages that allow for resources on the web to be represented explicitly. RDF [3] and RDFS [4] are used for resource description and are commonly used for purpose of annotation. Logic based languages like the DAML [5] , OIL [6] and flavors of OWL [7] have now become the standard semantic web knowledge representation languages. Knowledge representation languages like the OWL provide the means through which domain of any discourse can be represented explicitly. Axioms and constraints, as in the domain, are now represented based on which valid inferences may be made to come to logical conclusions when queries are issued. For instance the example used by Tim Berners-Lee in the Scientific American article [1] had personal agents collaborating with one
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Automating Reuse of Online Semantic Resources by Concept Extraction Using Word Sense Disambiguation another and arriving at conclusions and gave suggestions based on diary consultation, time and location constraints. Information search and retrieval across semantic web resources therefore requires agents to share, exchange and interoperate amongst each other. Semantic repositories are the hinges of information representation as these facilitate knowledge representation and help agents to make logical conclusions.
Semantic Repositories/Ontologies and the Semantic Web
Ontologies have been identified as the crucial component for capturing and representing semantics. The general definition of ontology is "the study of existence-the most general branch of metaphysics, concerned with the nature of being". T Gruber gave a formal definition where he defined ontology as to be formal specification of any domain [8] . A more formal definition in the context of semantic web is: "ontology is an engineering product consisting of a specific vocabulary used to describe [a part of] reality, plus a set of explicit assumptions regarding the intended meaning of that vocabulary" [9] . Knowledge representation languages promoted by W3C are used to express ontologies. As ontologies are represented in logic based languages they support inference mechanism for extracting information from web resources on the basis of relationships rather than the traditional approach of using keywords which at best retrieve only web resources that happen to have the word and not resources that are actually related in context.
Despite standardization and acceptance of languages for knowledge representation on the web, creation of ontologies and methodologies for ontology construction is an issue that continues to be a challenge for researchers for various reasons.
ONTOLOGY ENGINEERING
Building ontology requires expert knowledge and generally is a time consuming and tedious process. Also creating ontologies is not easy as any domain can be represented in more than one ways owing to the fact that people express same things differently, therefore natural language differences are there. With a rise in number of semantic repositories on the web, as noted by Swoogle [10] , semantic web documents search engine, it is a reality that semantic information is becoming available and therefore some foreseeable issues are of how they would work together to promote interoperability. Aufaure et al in [11] listed ontology engineering fields as merging, integration, mapping, translation, reuse and consistency check. Creation of new ontologies from several ontologies is considered as ontology merging. Integration of ontologies involves creation of ontologies using part of source ontologies. Ontology mapping is defining equivalence relations between similar concepts or relations from different ontologies. Ontology matching aims at finding the semantic mappings between two given ontologies.
A closer look into the various forms of ontology engineering as listed above show that the concept of reuse of existing resources is common to all. What is lacking is availability of technologies for efficient and effective reuse of ontological knowledge. An approach to make discovery and subsequent integration of existing semantic repositories as seamless and automatic is proposed here. This technique facilitates the process of ontology creation by automating various stages, as discussed in following sections, by reusing online semantic web resources. This has several advantages as ontology builders, who may not be familiar with semantic web languages, rdf graphs, can make use of existing resources and as a result cut on both cost and time involved in creating ontologies from scratch.
ONTOLOGY ENGINEERING THROUGH REUSE
A fairly recent feasibility study [12] on reusing ontologies on the semantic web notes that a suitable mix of human and computing techniques need to be applied for building ontolologies through reuse and a fully automatic process is not possible owing to the very nature of ontologies that require expert domain skills. However as stated earlier through reuse the building process is aided and in a controlled environment a higher degree of automation may be achieved using the proposed methodology. Broadly four stages have been identified for the process of ontology engineering through reuse namely, ontology discovery, acquisition of suitable ontologies for further refining, integration and evaluation. There is scope for automation in some of these stages.
Ontology Discovery
As the name implies ontology discovery is a stage where online available semantic resources that may be potential candidates for reuse can be found and then passed on to latter stages of ontology building. Some semantic document search engines, namely Swoogle 1 and Watson 2 , have emerged that are indexing these documents. In fact Swoogle even offers an API to its database for further processing of the documents indexed by it. In the proposed stage this API is used for retrieval of ontologies and it can be said that this process is fairly
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Acquisition of Suitable Ontologies
This stage involves the selection of relevant ontologies or repositories from a particular domain for which ontology has to be created. Semi automated techniques have evolved in this area such as the traversal technique developed by F. Noy et al [13] and winnowing by H. Alani [14] which rely on feedback from human expert to identify most appropriate resources. At this stage extracting expert approved portions from ontologies may be automated. In the proposed framework the metadata-data about the semantic web document and relations between them-indexed by Swoogle will be exploited using advanced word sense disambiguation techniques to minimise user at stage of ontology building.
Integration of Ontologies
This is a stage that can make use of already exiting methodologies, which are perhaps the most matured in terms of ontology engineering discipline. A mix of integration, mapping and aligning of ontologies using ontology engineering can yield the desired results.
Evaluation of Ontology
Not much is reported by way of progress in this field in terms of automation at this stage. Mostly evaluations are performed using expert knowledge or user reviews through ratings. Hence, ontology evaluation computing techniques will have to be applied in the process of ontology building and especially when creating ontology resources form reusing existing ones.
RELATED WORK
H. Alani in a position paper [14] proposed a holistic approach to development of ontologies using online resources. Stages identified for building ontologies include discovery, ranking, segmentation, mapping, merging and evaluation. A comprehensive understanding of the process of ontology building is achieved in this paper; however no implementation techniques are discussed.
Another related work is OLS2OWL [15] , a Protégé 4.0 plug-in for managing ontology repository developed to aid ontology designers in the knowledge elicitation stage during the ontology building process and makes use of onologies available. It facilitates searching and information retrieval over a large collection of ontologies, it also gives a quick overview of ontology terms and allow users to compare and identify similar classes, object properties, data properties or instances on different ontologies. This tool search is based on keywords only, whereas in the proposed framework it is intended that Swoogle database be exploited by extending work done by Lushan Han et al [16] using word sense disambiguation in computational linguistics techniques for concept extraction.
FRAMEWORK FOR AUTOMATIC REUSE OF SEMANTIC REPOSITORIES
We proposed a framework in [17] for automatic semantic integration incorporating semantic repositories. The aim of the framework is to automate the stages of ontology building using existing online semantic repositories.
Underlying Framework
The Fig. 1 shows the basic architecture of the proposed framework. The architecture takes set of keyword to query the knowledge base. The query is processed and revised query upon user approval is submitted to the semantic processor.
A Semantic Kernel is forwarded which is the core of this framework and is one of its kinds as it aims to use scattered semantic repositories on the semantic web. As can be seen from the diagram above it is the link between the editor and the semantic web resources represented by the global knowledge base (KB).
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Automating Figure 1 . Framework for automatic semantic integration of semantic repositories.
Role of Semantic Kernel
The functionalities of this kernel include:
Processing of submitted query
The first step is to check against the local KB to find matching resources, if concept match is found the result is returned to the user for approval if not kernel initiates a global service routine to search and retrieve relevant information from the global KB, using Swoogle API [18] . Through this API Swoogle's database consisting of metadata of parts contributing most of the semantics of a document, like the documents URL, terms being used or defined by document, explicit description about document and namespaces used by document can be accessed and exploited as advanced search using Lucene features are also supported by it.
Decision making
In this capacity the kernel has to decide on when to invoke the global service routine, how to filter and integrate with or add to local KB the new results obtained from querying the global KB.
Managing local KB
Kernel is also responsible for the management of local knowledge base. The representation of knowledge resources in form of associated meta-data and their storage is important aspect, as eventual retrieval from local KB is performed by the kernel itself.
MODULAR APPROACH TO ONTOLOGY BUILDING
A modular approach to building ontology is the underlying methodology of our framework. A bottom up approach to ontology construction is employed as any domain consists of concepts, which in turn are collection of few terms, properties and relations amongst these terms. Thus based on these terms and properties an input matrix is created that is then used for concept extraction from knowledge resources which may be locally or globally imported.
Word Sense Disambiguation in Input Query Processing
In [16] it is deliberated that authoring or querying knowledge on the semantic web is not easy as it requires people to manual selection concepts from is very tedious. Writing complex RDF statements and queries is also a difficult task for many as it requires familiarity with the appropriate ontologies and the terms they define. Using natural language words and vocabulary is considered a more convenient option for users. A system that allows retrieval based on word or set of words is forwarded. The approach is based on analyzing the co-occurrences of ontologies and the terms (cluster of identifiers) defined for each ontology. However, it is noted that structure information about which property word is applied on which class word, which could reduce ambiguity of words, is not considered in order to gain computational time advantage. However, in this proposed framework appropriate property word is selected for a given class word to yield a better and more relevant result set. We have restricted the synonyms and morphological variants of English words to one or at most two synsets using the WordNet [19] . A set of keywords is used consisting of concept name, their properties and is called the input matrix. For e.g. if set of concept is represented by following terms/names: wine, region, flavor, co lour, vintage-then property words which may be associated with flavor are sour or sweet. This form of input reduces the result set and increases the accuracy of retrieval as most likely other namesake namespaces.
Global Query Service Routine Handling
After analyzing the type of data structure underlying Swoogle's database, it is realized that Swoogle supports keyword based search on its index of ontology terms. When a keyword is searched a list of namespaces where the keyword is defined is returned. Since multiple keyword based searches are not supported by Swoogle API, namespaces against each concept name input is retrieved and a list of those namespaces with maximum number of occurrences of a group of concept name inputs is prepared. Appropriate strategy to limit the size of resulting relevant namespace list is needed in order to keep computational time frame within acceptable limits as Swoogle indexes over 3 million semantic web documents. Presently work is on to formulate a strategy where namespaces are listed according to the coverage of most of the terms from the input matrix.
Algorithm for the Proposed Framework
Algorithm for the Global Service Routine is as following:
Input: Concept/Input Matrix (CM)-consists of list of concept names and associated properties. CM is created with the help of WordNet, accessed via Rita WordNet API to facilitate selection of relevant terms. Keeping modular approach in mind a CM can have a minimum of three terms but not more than five terms. WordNet retrieves for each term the senses that the term may belong to.
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User selects the sense the term represents, upon which corresponding synsets/ synonym list is retrieved. The user can select upto two synonyms, this restriction again helps to keep computational time within limits but at the same time the resulting set of ontologies is increased.
Global Service Routine: Swoogle provides search services using REST interface [20] , and this is used to compose query HTTP GET query and retrieve the result as a dynamic web page encoded in RDF/XML.
The namespaces are then extracted from the returned web page for each of the terms in the concept matrix.
Common namespaces are then clubbed together, using a hash algorithm. Namespaces are ranked according to number of terms defined in them. A namespace that has highest number of terms is ranked higher than the one with lesser terms.
Kernel Processing: -The ranked namespaces are imported into the protégé environment.
-The properties associated with concept names are used here to for context grounding, based on presence of these properties extraction of blocks of rdfs representing concept from imported namespaces in performed. Intermediate Output: Resultant Set consisting of concept blocks and new concepts.
Final Output: Graphs of concepts will be displayed in ontology editor, for acceptance or further processing by users.
IMPLEMENTATION ENVIRONMENT
Protégé-OWL [21] editor, which is an extension of Protégé [22] , a popular ontology building tool, is used for implementation of this framework as it has features to load and save OWL and RDF ontologies; edit and visualize classes, properties, and rules; that are needed in the process of ontology building. Protégé-OWL has a flexible architecture makes it easy to configure and extend.
WordNet is used by the query processor for input provided by the user. WordNet is a semantic network of words where nouns, verbs, adjectives and adverbs are grouped into sets of cognitive synonyms (synsets), each expressing a distinct concept. Synsets are interlinked by means of conceptual-semantic and lexical relations. The result is network of meaningfully related words and concepts. Rita WordNet [23] a Java based API is used for accessing the WordNet.
Swoogle API is used by global service routine for querying the swoogle database that is indexed by swoogle crawlers.
CONCLUSION
This framework is an effort to forward a modular approach to ontology building by making use of online semantic resources. Here two facts i) that a concept generally comprises of few words, and ii) when a couple of words appear together a context can be identified form the basis for querying online semantic web resources. Stages for ontology building are identified and automatic methods for those aspects of ontology construction which may do without human intervention have been proposed. The first stage of ontology discovery has been attained and successful acquisition of relevant ontologies has been achieved.
FUTURE WORK
Effective semantic integration methodologies are being explored and how to deal with issues such as organizing and managing web KB, discovering web KB, knowledge sharing and exchange amongst knowledge bases are under consideration. An attempt to arrive at a set of rules and constraints to automatically capture semantics from a variety of resources and for integration of resources will be the focus for furthering this framework
